INTRODUCTION
In connection vith mineralogic studies of Colorado Plateau carnotite ores,, for purposes of determining age of materials, standard chemical procedures wre used although some modifications -were found necessary in the application of these methods to carnotite ores, These changes -will be of interest to those engaged in similar types of work* For example, it vas found that the dithizoiue used to extract the lead from camotite was oxidized completely by some constituent of the ore, and this difficulty had to be overcome before the method could be made applicable to the analysis.
In addition to the modified procedure for fuantitatiire determi:* nation of lead, also included is the procedure demised for the preparation of lead iodide from earnotite ores for purposes of lead-isotope analysis, as -well as a volumetric and a fluoriaetric method for ing the uranium content of carnotite.
This report concerns work done on "behalf of the Division of Raw Materials of the U. S. Atomic Energy Commission.
EREPARHfG IMD IODIDE FOR ISOTOPE ANALYSIS I. Solution of sample
A. For samples of relatively high lead content 1. Five or ten grams of carnotite ore were placed in a 50 -ml "beaker, and 20 ml aqua regia were added.
2. The sample was digested for 1 to 2 hours on the hot plate, and filtered through no. 42 filter paper. Complete solution of the sample was not accomplished, because interest centered mainly in the acid-soluble constituents.
5. The filtrate was diluted with sufficient glass-distilled water to make a 0=5 $ acid solution, B, For samples of low lead content 1. Three hundred or four hundred grams of ore, depending on the lead content, were weighed into a 6oo=ml beaker.
2. To it were added 40 -ml aqua regia, and the sample was digested on the hot plate for several hours.
3. Then 400 -ml of glass -distilled water were added, the sample stirred vigorously, and allowed to settle overnight. 3o The paper and. precipitate were placed in a 50-ml beaker.
To it were added 50-jal (1 -f 1) HN03 , and 2 ml cone, H^04»
IH. Separation of lead sulf ate 1 0 The solution was evaporated to a volume of 5-wIL? transferred to a hot plate, .and taken to fumes of E^Q*.
2 e Fuming IHOs ^as added, dropwise, to the covered beaker, allowing the nitrous oxide fumes to disappear between additions.
3« ICfcten sulfur and carbon were destroyed, the solution was . allowed to cool, then diluted with H^O to a-volume of 25 "^1ŝ tirring well* k* Again the solution was evaporated to fumes of sulfurie, and allowed to fume strongly, then cooled. Also, when the amount of FbI2 obtained was relatively large, the precipitate was washed in the beaker. Two 5~ml aliquots of ice-cold water were added to the precipitate, and after stirring, the supernatant wash liquid was drawn off by means of a fine porosity filter stick.
Finally^ the precipitate was dried in the beaker at 110 C, and transferred to a small tube.
Special pains were taken to insure that a minimum of common lead was introduced to the sample by way of the reagents useds
The C.P. grade of hydrochloric and nitric acids were distilled in an all-glass apparatus.
The HELiAc solution -was extracted with dithizone until it was observed to be lead free.
Bv test the C.P. grade H2S04 was ascertained to have an insignif&-s lead content.
Ordinary distilled water in the laboratory was found to contain an average of 7 micrograms of lead per liter , For some of the samples, the quantities of -water introduced would carry significant quantities of common lead. Distilled water was accordingly redistilled in all-glass apparatus, / KI was found "by spectrographic analysis to "be free of lead.
It will be noted that no carrier was added to the solution to help precipitate lead sulfide even when the lead content was very low. The precipitation of the sulfides of copper and other heavy metals invariably was found heavy enough to serve that purpose without the addition of further material.
In precipitating FbI2 , the concentration of the KE solution was kept at 10 percent or below. "When the concentration of the KE solution is too high, a double salt, such as K(PbI3 ), is formed. However, upon the addition of water with constant stirring, the double salt dissolves, and Discussion of procedure.°-The composition of the solutions used in the analysis was as followss sodium citrate solution, 50 g in 100-ml HgO; potassium cyanide, 10 percent solution; hydroxylamine hydrochloricte, 20 g in 100 -ml H20j ammonia cyanide, 20 g KCN and 150-ml concentrated ajnmonia diluted to 1 liter (an addition of 5~mL produces a pH of 9»1 to 9.5 for the final extraction),, Kecessary precautions were taken to reduce to a minimum the introduction of lead by way of these reagents % HN03 and HC1 were distilled in all-glass apparatus Water used was redistilled in glass apparatus lOUOE was prepared from KH3 gas and glass-distilled water KCN used was determined to be acceptable from the standpoint of lead content Sodium citrate was stripped of all lead by means of dithizone extraction Hydroxylamine was purified by the addition of sodium dlethyldithioearbamate and extraction of the metal carbamates with chloroform In most of the samples there appeared to be some constituent which attacked and decolorized to varying degrees the preliminary extraction.
In order to eliminate this factor, it was hoped that a preliminary separation of Fb could be made by means of a sulf ide precipitate. To i i 50-ml of solution containing various amounts of lead, 1 g of Cu was added to act as a carrier in the sulfide precipitate. Before gassing with EgS, the pH of the solutions were adjusted (pH meter) to amounts shown in the following table. The sulf ide precipitate was then dissolved in HNOs, and the lead determined.with dithizone.
Pb in sample
Fb retrieved (7) The amount of hydroxylamine was increased seven-fold to 5«5'ml and in conjunction with the greatly more concentrated dithizone solution,
an extraction with one 10-ml portion and two 5-nil portions showed very little oxidation. Thereafter, the preliminary extraction of lead was made with a dithizone solution that had a concentration of 48 mg/liter.
As evidenced by the unchanged color of the last portion, dithizone in excess of the amount necessary to effect complete lead extraction was present for each sample.
The standard curve for lead was constructed by extracting portions of a solution of Fb(103)2 "by the standard procedure, and determining the density of the final extract solution by means of the spectrophotometer.
The resulting curve showed a linear relationship between lead content (0-20 micrograms), and density of solution, at a wavelength of 520 ny( and a slit width of 0.03 mm.
URANIUM
Yolumetrie procedure for more than 1 percent uranium I. Solution of the sample 1. A l=g sample -was weighed into a 100-ml "beaker. To it were added 40-ml (1 -f l) HK03 and 5-ml EgSO^ and the sample -was digested on the hot plate for 1 to 2 liours .
2»
The solution "was filtered through no. k2 filter paper s into .
a 5Q~ml beaker and evaporated to fumes of sulfuric acid.
It was then cooled, water was added, and the procedure repeated, allowing the solution to fume strongly.
5o To the solution were added 15-ml EC1, and the volume was adjusted to 170"ml.
; 4^ The solution was cooled in an ice bath and then transferred to a 600-Ml separatory runnel 0 II. Precipitation with cupferron 1, To the funnel was added 100-ml chilled 6 percent cupferron solution (6 g cupferron + 100-ml H20), and the funnel was shaken for a few seconds 2* 150 -ml cold ethyl acetate was now added, and the separatory funnel shaken for 1 minute.
5<>
The water layer and ethyl acetate layer were drained into separate beakers.
k* The water layer was returned to the separatory funnel, and 100-ml chilled ethyl acetate were added. The funnel was shaken for 1 minute, and then the layers were allowed to separate.
5. The water layer was set aside, and both ethyl acetate portions combined in the separatory funnel. To the ethyl acetate was added 50 ml chilled 8 percent HC1> and the funnel was shal&en for 15 seconds.
6. The layers were allowed to separate, and the aqueous layer was drawn off ancl saved,, The ethyl acetate was then rejected7 Fluorimetric procedure for less than 1 percent uranium A. Discussions la The direct method depends on using very small samples to eliminate quenching of uranium fluorescence due to foreign elements.
2. To it -were added 20 ml (l + l) ENOs, and the sample was digested for 1 to 2 hours. The solution -was then filtered through no. k2 filter paper into a 100-ml yolumetric flask.
3. Depending on the uranium concentration of each particular sample j the solutions were further diluted, so that the final solutions were of such concentration that a 5-ml aliquot would 6* After allowing the layers to separate, the ethyl acetate containing the extracted U was filtered through a no. 4l filter paper.
A 5-ml aliquot was then pipetted into a 20-ml platinum crucible.
The crucible was placed on a wet mat, and the ethyl acetate ignited and allowed to burn to dryness . Residual carbon was burned off over a flame.
7. To the crucible, 3 g of a flux consisting of 9 percent NaF, &> 1/2 percent K^COs and ^5 1/2 percent Na2C03 by weight, were added.
8. Samples were heated for 3 minutes over a Meker burner, swirling to make a uniform fusion. After cooling, the fused disc was removed intact from the crucible.
9. The disc was placed in a fluorimeter, and the degree of fluorescence on the instrument scale noted.
